Control of Vertical Dimension During Rapid Palatal Expansion Using a High Pull Chin by Nisco, Philip M
University of Connecticut
OpenCommons@UConn
SoDM Masters Theses School of Dental Medicine
June 1986
Control of Vertical Dimension During Rapid
Palatal Expansion Using a High Pull Chin
Philip M. Nisco
Follow this and additional works at: https://opencommons.uconn.edu/sodm_masters
Recommended Citation
Nisco, Philip M., "Control of Vertical Dimension During Rapid Palatal Expansion Using a High Pull Chin" (1986). SoDM Masters
Theses. 98.
https://opencommons.uconn.edu/sodm_masters/98
Control of Vertical Dimension During Rapid
Palatal Expansion Using a High Pull Chin Cup
Presented by"
Philip M. Nisco D.D.S.
In .partial fulfillment of the requirements
for a Cegtificate in Orthodontics
Advisors- Ravindra Nanda B.D.S.,. M.D.S., Ph.D.
Rohit Sachdeva B.D.S., M.D.S.
Gloria Westerman D.M.D.
The University of Connecticut
1986
APPROVAL PAGE
Control o.f Vertical Dimension During Rapid
Palatal Expansion Using a High Pull Chin Cup
Presented by"
Philip M. Nisco D.D.S.
Major Advisor
Associate Advisor
Associate Advisor
The University of Connecticut
1986
Introduction
Maxillary constriction was initially recognized by
Hippocrates and discussed in his 6th Book of Records over fifteen
hundred years ago. During the nineteenth century, medical and
dental practitioners began d:escribing potential causes and
1
In 1860, Emerson C. Angellsolutions for this condition. first
demonstrated the use of expansion to
malocclusions and nasal
maxil lar y
respiratory problems. Over the
trea t
’,la s t
hundred .years, the relationship between enlarged adenoids, .mouth
breathing and high, narrow
2
discussed. Timms describes
palatal arches have been widely
potential effects of mouth breathing
in terms of phys.iologic, pathologic,
consequences Also indicated is
morphologic,
the possibility
and occlusal
that mouth
breathing and malocclusion may be the symptoms of other causal
factors
The
and may not have a direct .relationship.
three most critical factors in maxillary expansion
appear to
and the
be, the rate of expansion, the form of the appliance,
2
age of the patient. The effect of expansion of the
dental arch on the maxillary apical bases increases as the rate
of expansion is increased. This is probably the .key factor in
obtaining orthopedic maxillary bone separation versus orthodontic
tooth movement of the maxillary posterior teeth. Secondly,
increasing appliance rigidity increases maxillary apical base
expansion as force is applied to the dental arch. Finally, the
effect of expansion of the dental arch on the maxillary apical
bases decreases as age advances. This is
preceding and during the pubertal growth spurt,
true except just
when response is
heightened. With these considerations, the most effective
expansion is achieved by a rigid, rapid palatal expansion device
applied just prior to or during the patients peak growth.
Transverse forces created via rapid palatal
devices have been shown to have .seco.nd ar y
expansion
orthodontic and
orthopedic effects
3,4
extrusion and
upon the maxilla. Orthodontically,
relative extrusion due to ti p p i n g h a v e
both
been
demonstrated. Transverse maxillary displacement via orthopedic
force application has been shown to cause a downward and forward
6,7,8
maxillary movement. Following a three month stabiliza.tion
period, both the orthodontic and orthopedic side effects have
shown to relapse toward their original positions. In patients who
present with unfavorable soft tissue and skeletal patterns such
as long lower facial height, steep mandibular plane angl.es,
increases facial convexity, incompetent lip function, and
6,8
skeletal open bites, these side effects are undesirable.
A potential for control of these undesirable orthodontic and
orthopedic movements exists with the use of
9,10
combined with rapid palatal expansion.
extraoral forces
Statement of the Problem
In patients treated with rapid palatal expansion there exist
inherent orthodontic and orthopedic side effects resulting in
downward displacement of the maxilla, extrusion and tipping of
the posterior teeth, and tipping of the alveolar shelves. Many
patients requiring expansion also present with esthetic and
functional demands that can not tolerate these side effects. It
is necessary to control maxillary vertical dimension and
mandibular rotation during palatal expansion in these patients.
Purpose of the study
The purpose of this study is to determine if an extraoral
orthopedic force in the form of a high pull chin cup can be
effective in controlling maxillary vertical dimension
mandibular rotation during rapid palatal expansion.
and
Hypothesis
The use of a high pull chin cup to provide an
vertical orthopedic force during and following rapid
extraoral
palatal
expansion will decrease the vertical orthopedic and dental side
effects that otherwise produce a downward maxillary displacement
and .a backward mandibular rotation.
Review of Literature
Dentofacial Orthopedics deal with the correction of
craniofacial skeletal deviations related to
9
Sassouni demarcated such therapy from .orthodontics
malocclusions.
in the sense
that orthodontic treatment is related to dentoalveolar
malocclusions without skeletal deviation
6
variation. Haas defined or.thopedic
from the normal range of
force as .one which was
directed toward the maxillocranial suture and the whole mandible
and thought that force used for this purpose might be .of a heavy
magnitude, over one pound of pressure, as opposed to the light
i0
force used in orthodontic tooth movement. Graber has concluded
that heavy, extraoral force may be used to successfully correct
6
abnormal4 anteroposterior and vertical jaw relations. Haas,
Isaacson, and others have demonstrated the use of heavy
intraoral force to successfully correct abnormal transverse jaw
relations.
The use of orthopedic force to deform bones, has been
practiced in various societies for centuries. Deformation of the
feet in Chinese children resulted i
Review of Literature
Dentofacial Orthopedics deal with the correction of
craniofacial skeletal deviations related to malocclusions.
9
Sassouni demarcated such therapy from orthodontics in the sense
that orthodontic treatment is related to dentoalveolar
malocclusions without skeletal deviation
6
variation. Haas defined orthopedic
from the normal range of
fo.rce as one which was
directed toward the maxillocranial suture.and the whole mandible
and thought that force used for this purpose might be of a heavy
magnitude, over one pound of pressure, as opposed to the light
i0
force used in orthodontic tooth movement. Graber has concluded
that heavy, extraoral force may be used to
abnormal
4
Isaacson,
anteroposterior and vertical jaw
successfully correct
6
relations. Haas,
and others have demonstrated the use of heavy
intraoral force to successfully correct abnormal transverse jaw
relations.
The use of orthopedic force to deform bones has been
practiced in various societies for centuries. Deformation of the
feet in Chinese children resulted in a permanent change in the
9 12
shape of the bones. Perez Martinez illustrated a variety of
cranial deformities induced by Colombian Indians. The dir.eetion,
of growth, rather than timing or amount, as modified. Alexander
reported that an effect of the Milwaukee brace, once
utilized in treatment of young
patients, is vertical deformation of the
I0
Graber demonstrated orthopedic
poliomyelitis and scoliosis
13
dentofacial complex.
effects exerted by
cup in correction of anteroposterior jaw relations.
a chin
14
Sheridan
established orthopedic movement of the. maxilla in the correction
of skeletal class III malocclusion. He concluded that heavy
force application has orthopedic effects because of sutural
morphology and physiology of the maxilla’s eight
9
Sassouni summarized rapid maxillary expansion as
articulations.
resulting in an
opening of the midpalatal suture, enlargement of the nasal
cavity, remodeling, adjustments in the frontomaxil lar y and
temporozygomatic sutures, with new bone formation at the
midpalatal suture within one to three months. Se.condar y effects
were described as remodeling adjustments at the
sutures and broadening of the nasal cavity.
circummaxillary
ii
Isaacson, in
studies on. human subjects, was
resistance to rapid maxillary
able to conclude that the major
expansion is apparently not
midpalatal suture but the remainder of the maxillary
articulations. Zimring and Isaacson found that the -forces
applied to the midpalatal suture result in a residual load acting
on the teeth and circummaxillary sutures that is not entirely
dissipated until
7
Gardner illustrated
five to seven weeks
the effect of rapid
following stabilization.
palatal expansion on all
the sutures of the palate, premaxilla, and maxilla using bone
markers in the rhes.us
remodeling. Fu.rther
parietal, midsagittal
monkey to detect areas
effects were found in
sutures, and the
of growth- or
the lambd old,
sphenooccipital
synchondrosis.
Specific indications for rapid maxillary expansion are;
patients with skeletal maxillary deficiency, inadequate nasal
capacity, cleft palate patients, and selected arch length
problems to be
patients under
treated without extraction of
6
17 years of age, Haas noted
teeth. In treated
the following five
phenomena to be remarkably predictable"
Anteroposteriorly, the opening of the midpalatal suture
is parallel inferiosuperiorly, the opening is triangular with
the apex being in the nasal cavity.
2. As the midpalatal suture opens, the central incisor
crowns converge and the roots diverge.
3. The alveolar processes bend and move laterally with the
maxilla, while the palatal processes swing inferiorly at their
free margin.
When the midpalatal suture opens, the maxilla moves down
and forward.
5. The chan.ge in maxillary posture invariably causes a
downward and backward rotation of the mandible, which, decreases
the effective length of the mandible and increases the vertical
dimension of the lower face.
7,8
Additional studies demonstrated that the anteroposterior
opening
being
of the midpalatal suture is trian.gular with the apex
16
the posterior region of the palate. Turvey studied nasal
airway
maxilla,
resistance fol.lowing superior repositioning of the
reporting a decrease in nasal resistance due to changes
in the dimension of the nares. Similar dimension .changes may
occur secondary to maxillary expansion possibly accounting for
8
reported decreases in nasal resistance. Wertz found the maxilla
moves downwardand that it moves variably from slightly backward
to significantly forward. Relapse toward original horizontal and
vertical position was reported in young patients with favorable
skeletal patterns following stabilization. Gardner reported
opening of the sphenooccipital synchondrosis during rapid palatal
expansion and that there could be a definite correlation between
this change and the. downward and forward, movement of the maxilla.
The downward and backward rotation of the mandible may be
increased by coincident
force .system generated
dental adaptations to the appliance.
by palatal expansion dev.ices
The
results in
tipping of the posterior teeth in response to a crushing effect
on the periodontal ligament and microfractures within the
supporting alveolar buccal plate. Such ti.pping results in a
relative extrusion of the posterior teeth as the lingual cusps
5
extrude and tip buccally. Direct extrusive effects are created as
3,4
the teeth tip away from t e direction of force application.
These phenomena produce premature, posterior occlusal contacts
and a downward and backward mandibular rotation.
The maxillary and mandibular movement and corresponding
increase in vertical dimension incid.ent to rapid palatal
expansion must be taken into consideration during comprehensive
orthodontic treatment planning. Orthopedic alteration of the
vertical and anteroposterior proportions of the face .require
9,18,19
careful consideration. Some of the orthopedic effects may
improve the dental occlusion but worsen the facial balance
functionally and esthetically.
The maxillary and mandibular rotations evident during rapid
maxillary expansion will effect skeletal patterns differentially.
Class III skeletal patterns with favorable lower face heights are
benefited by the maxillary and mandibular rotations. Class II
deep bite patterns with good soft tissue profiles, adequate lip
competence, and decreased lower facial height are not adversely
affected. The maxillomandibular relationship of the Class II
Division I skeletal pattern becomes decidedly worse as the
maxilla moves downward and the mandible rotates downward and
backward. Openbite cases, regardless of classification, are also
adversely affected by maxillary expansion. In young patients
with mildly unfavorable skeletal patterns, a compensatory relapse
8 6
can be anticipated following stabilization. According to Haas,
8 20
Wertz, and Thompson, patients presenting with unfavorable
skeletal patterns should receive some form of therapy to counter
the side effects of rapid palatal expansion which tend to
increase vertical dimension.
There are surprisingly few articles that deal with the
combination forces and rapid maxillaryof extraoral orthopedic
6
expansion. Haas indicated that a high pull headgear or a
vertical pull chin cap may be used coincident with rapid
maxillary expan.sion to reduce vertical dimension in the molar
area and significantly improve dental and skeletal open bite.
Based upon the reaction of the maxilla .to subsequent
6
manipulation, Haas has indicated that the entire maxilla appears
to be made mobile by the palatal expansion procedure. This
concept of enhanced maxillary mobility has been substantiated by
other stu-dies using maxillary orthopedic
immediately following rapid palatal expansion.
forces during or
20
Thompson used
high pull headgear combined with rapid palatal expansion in
Macaca mulatta monkeys. The results of this study indicated that
the position of the maxilla could be altered and that
histologically nonpathologic changes could be induced in the
sutural, endochondral,
dentofacial
and
complex. Nanda
21
appositional growth systems of the
demonstrated use of a modified
protraction head gear immediately following rapid palatal
expansion in humans. Favorable adjustments in the midfacial
sut.ures were achieved.
been
The structure of sutures and response to
22
st.udied extensively by Ten Cate. Rapid
rapid expansion ha,s
sutural expansion
was shown to initiate mild injury followed by repair.
of sutural expansion resulted in regeneration.
Cessation
23
Gilman
distinguishes between regeneration and repair in the following
manner. Regeneration is defined as "the complete
of an injured tissue or organ with consequent full
reconstitution
restoration of
the original architecture. Repair is defined as replacement by
new structures, with varying degrees of architectu.ral distortion
as one of the inevitable consequences. Both are preceded by an
22
indicates thatacute inflammatory response. Ten Cate the
ability of the suture to regenerate after proliferative repair
may be attributed in part to the high degree of remodeling which
has been demonstrated in the s.uture and achieved by the
fibroblast. This. mechanism has also been
24
within the periodontal ligament. Ten Cate
described in detail
22
also noted that an
interesting parallel exists between the developing suture in the
rapidly growing animal and the suture during expansion. When the
acute inflammatory phase of expansion has subsided, the force
exerted by the expansion spring diminishes to a threshold level
approximating the growth force. Collagen deposition with
remodeling by fibroblasts then occurs in each situation. Sutural
remodeling of this type offers a possible explanation for
reported increased maxillary mobility following rapid expansion.
Chin cups have been used since the nineteenth century, most
frequently for prevention of Class III skeletal problems.
25 26 27
Textbooks by Farrar, Kingsley, and Angle show the use of
chin cups to correct maxillomandibular malrelationships. Janzen
28
and Bluher reported that.chin cup therapy results in disturbance
of normal downward and forward development of
29
complex in Macaca mulatta monkeys. Sakamoto
the dentofacial
found changes in
mandibular form and distal dis.placement during treatment of
Japanese females with skeletal Class III malocclusions with chin
30
Alba performed a photoelastic stress analysiscups. De of
highpull extraoral chin cup traction on .a model of the human
craniofacial complex. He reported that the greatest density of
stress patterns were in the mandible and that stresses were also
seen to
teeth.
radiate from the roots of both maxillary and mandibular
33
Haas has reported the vertical pull chin cup as being
effective in countering the undesirable downward and backward
rotation of the mandible which accompanies palate expansion.
The dental and orthopedic response of the maxilla to the
combined forces of rapid palatal expansion and high pull chin cup
therapy has apparently yet to be studied in detail in either
animals or humans.
Materials and Methods
A sample of 12 patients consecutively treated with rapid
palatal expansion was utilized in this study. There were nine
females, ranging in age from 8.5 years to 16.5 years, and three
males ranging in.age from 12.0 years to 15.5 years of age. Rapid
palatal expansion was performed using a Hyrax expansion device.
A standard activation schedule of two turns upon insertion
followed by one turn each morning and two turns each evening was
followed until the desired amount of expansion had been .achieved
( 1 turn O. 25mm) Patients were instructed to maintain a
written record of the number of turns per day.
Within this sample, a total, of six patients presented with
one or more specific
dimension, during their
contraindications to increasing vertical
orthodontic treatment.. These six patients
served as an experimental group and were treated with high pull
chin cup therapy during and following palatal expansion.
High pull chin cups were fabricated with a vertical
directional component of force passing through the approximate
center of the right and left dental buccal segments. Activation
was a total of 500 grams, (250 g. per side). Patients were
instructed to wear the chin cups for a minimum of 14-16 hours per
day and to maintain a written record of their daily chain cup
compliance. The chin cups were to be worn during the rapid
maxillary expansion period and for seven weeks post expansion.
Lateral Cephalograms were taken on each patient prior to
treatment and at seven weeks post stabilization of expansion.
Maxillary occlusal radiographs were taken on the day of insertion
of the expansion device, before initial activation, and
immediately following completion of expansion.
Initial and 7 week post expansion lateral cephalograms were
traced on standard acetate paper. Anterior cranial base and
separate maxillary palatal
31
each case. Each case was
plane superimpositions were traced
traced randomly without knowledge
for
of
whether a chin cup was
expansion. An
worn during or following palatal
x-y coordinate system was then constructed over
each initial tracing utilizing S-N(minus 7 degrees) as the x-axis
and a perpendicular bisector to the x-axis passing through Basion
as the y-axis. Values .of the points and lines shown in table I
were measured for each patient. Mean differences between points
and standard deviations were calculated for each group. A
Student t-test was then performed to determine statistical
significance of individual measurements between groups (Table I).
Separate palatal plane superimpositions were utilized to estimate
first molar and central incisor tooth movement (Figure 1 and
Figure 2)
Study models of the. maxillary arch were made prior to
treatment and at seven weeks post expansion. These models were
trimmed to the distal of the first molars. A one to one
photograph of each model was traced in order to estimate initial
and final first molar buccolingual crown inclinations (Fig. 3).
Results
During rapid palatal expansion, the patients were observed
closely. In eleven of the twelve patients, diastemas were opened
between central incisors within three to seven days. Maxillary
occlusal radiographs confi.rmed actual sutural expansion in all
twelve patients.
The separate maxillary palat.al plane superimpositions
demonstrate the di.f.ferenc.e in the amount of first molar extrusion
between the two .groups (Fig. 1 and Fig. 2). Five of the six
patients expanded without chin cups appear to have experienced
significant extrusion of the first molars. In the chin cup
group, four of the six patients first molars remained close to
their original vertical posit.ion.
Figure ......... is an example of the buccolingual first molar crown
inclinations of the two groups, as traced from initial and post-
expansion study models. In addition to the decreased vertical
movement illustrated from the lateral tracings, the patients
treated with chin cup therapy during expansion exhibited
relatively less tipping in the buccolingual direction.
Table I lists the means,
and statistical significance
cranial base superimpositions
standard deviations, t-test values
of each variable measured from
of initial and final lateral
cephalograms. The most important finding in terms of both
clinical and statistical significance was the difference in the
vertical movement of the maxillary first molars between the two
groups. The measurements, for Max6(y) in the group treated with
chin cups demonstrate less vertical descent then the group
expanded without chin cups. There was a less significant
difference in the mandibular response between groups as indicated
by the measurements of Pg(y), N-Me, and ANS-Me. These
measurements were difficult to interpret since they incorporated
mandibular rotation due to the changing occlusal relationships as
the maxillary arch was expanded. There were also significant
differences between the horizontal and vertical movement of the
maxillary central incisors. These differences are difficult to
interpret as several of the patients, in each group received
orthodontic anterior alignment during the seven week post-
expansion .period.
Table II demonstrates the reported compliance of the
patients being treated with high pull chin cup therapy during and
following rapid palatal expansion. All six of the patients
reported a minimum of 8-12 hours of wear during the expansion
period. Five of the six patients reported maintaining
utilization for the full seven week post expansive, period and one
patient reported discontinuation at two weeks post expansion.
Discussion
In successful, non-surgical treatment of patients
exhibiting skeletal open bite tendency, large interlabial gap, or
severe class II skeletal pattern with long lower facial height
and large soft tissue convexity, control of vertical dimension is
a major treatment goal. If these patients require rapid palatal
expansion, then vertical dimension control during the expansion
becomes extremely important.
The mid-palatal suture and circumaxillary articulations
initially provide great resistance to the rapid expansion device.
Prior to bony movement, there is in excess of two pounds of force
ii
being transmitted to the supporting teeth and bones. These heavy
forces tend to tip the teeth .buccally into the periodontal
ligament space and create mi.crofractures within the buccal
cortical plate. This type of dental movement commonly occurs in
spite of efforts to fabricate an expansion device that is both
rigid enough and placed deep enough within the palatal vault as
to produce translation of the teeth. After the mid-palatal suture
has opened, this type of dental movement may continue due to
15
articulations.residual loading within the remaining maxillary
In addition to the dental tipping there is also an inherent
tipping of the two halves of the maxilla as the palate is
expanded. This is a result of the center of resistance to
palatal expansion being located within the craniofacial
32
both posteriorly and superiorly to the maxilla itself.
complex
The exact
center of resistance and corresponding degree of alveolar process
deformation and lateral tipping is related to the configuration
of the circumaxillary sutures, the interdigitations within the
midpalatal suture, the antero-posterior and infero-superior
position of the expansion device, and the age of the patient. The
net result is a combination of extrusion and buccal tipping with
a relative extrusion of lingual cusps in the involved posterior
teeth.
The results of this study indicate that application of an
extra-oral force in the form of a high pull chin. cup may result
in a decrease in the dental tipping and extrusive side effects
commonly associated with rapid palatal expansion. This was
demonstrated by cephalometric and study model analysis. The type
of vertical dimension control illustrated can be of great
significance clinically. Minor extrusion of the posterior teeth
may be acceptable in some growing patients, but in patients
presenting with extreme vertical problems or skeletal open bites
it can be a significant problem. A minor extrusion at the
maxillary first molars of only one millimeter may result in an
increased vertical
central incisors and
opening of
34
lips.
two to three millimeters at the
Prevention of such side effects during expansion would
minimize the need for less effective post-expansion compensatory
mechanics. Compensating for the buccolingual tipping by placing
torque either in a continuous arch wire or within a transpalatal
arch achieves correction primarily through the tipping of buccal
cusps downward rather than intrusion of the lingual cusps. This
results in at best maintaining any original increase in vertical
dimension. Use of a high pull head gear could possibly result in
vertical control similar to that demonstrated in this study.
Control of buccolingual tipping would, be much less effective
however since the point of force application to head gear tubes
would be more buccal to the center of resistance of both the
first molars and the alveolar processes. Additionally, a head
gear inner bow would require continual modification to allow
insertion during expansion.
Use of a high pull chin cup provides a more ideal force
s yst em. The intrusive forces being transmitted from the
mandibular
contact. As
the lingual
to the maxillary molars act at the point of occlusal
the maxillary teeth tip buccally during .expansion and
cusps tip downward, the intrusive forces cr.eated by
the chin cup become more distributed upon these lingual cusps.
Application of an intrusive force at the lingual cusps of the
maxillary posterior teeth offers potential control of both the
extrusive and buccal tipping side effects created by rapid
palatal expansion (Figure 5 and Figure 6).
Inhibition of posterior vertical development has been
demonstrated in response to chin cup use during the growth and
35
development of the midface.. Vertical maxillary descent reported
7,8
to occur during rapid expansion may be similarly inhibited.
Favorable adjustments in the midfacial sutures from extra-oral
orthopedic forces applied
20,21
in the past. The short
post-expansion have been demonstrated
term use of a chin cup could therefore
offer some skeletal control of vertical dimension in addition to
the demonstrated dental response.
Other factors involved in the successful control of side
effects are the timing and level of the high pull chin cup force
application. Force should be applied during expansion, when the
extrusion and tipping are occurring, and possibly seven to ten
weeks post expansion while the circumaxillary articulations
remodel.
Twelve to sixteen hours per day of chin cup use achieved
favorable results. Ideal force level is difficult to determine
due variations in patient compliance and the force being
distributed to
addition to the
other areas of the
occlusal surfaces of
craniofacial complex in
30
the posterior .teeth.
Po-sitive results were achieved in this study utilizing two-
hundred and fifty grams per side.
There is a need for a better understanding of the force
systems and force levels currently utilized for orthopedic bone
modification. The result will be more .predictable control of
tooth and bone movement during the application of intra-oral and
extra-oral orthopedic forces.
Summary and Conclusions
The effects of rapid palatal expansion upon vertical
dimension were examined in twelve co.nsecutively treated patients.
Six patients presented with specific contraindications to
increasing vertical dimension. These patients were treated with
high pull chin cup therapy during expansion and for seven weeks
post-expansion. Cephalometric analysis of pre-expansion and post-
expansion lateral head films were performed for each patient.
Study models of each patient were analyzed before and after
expansion to determine any changes in buccolingual crown
inclinations of the maxillary first molars.
Cranial base and separate maxillary superimpositions
indicated
receiving
increased extrusion of maxillary molars in
rapid palatal expansion without high pull
patients
chin cup
therapy. Analysis of study models indicated that patients
expanded without chin cup therapy also experienced greater
buccolingual tipping,.,of the maxillary first molars than patients
wearing chin cups during expansion. The results of this study
lead to the following conclusions.
Application of an extra-oral force in the form of a high
pull chin cup results in a decrease in the extrusion and tipping
of maxillary..
expanse_on.
posterior teeth that occurs during rapid palatal
2. In addition to rigid appliance construction and ideal
appliance placement, high pull chin cup therapy can be utilized
to minimize side effects of rapid palatal expansion that
typically result in an increase in vertical dimension.
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The effect of
of the cranial
chin cup therapy
base and midface,
on the
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Variable
N-A
Is(x)
 s(y)
Max6( x )
Max6(y)
 g(x)
Pg(y)
N-Me
ANS-Me
w!
Mean
0.25
-i .333
1.083
0.083
0.083
-0.417
1.667
1.667
1.583
chin cup
Std .Dev.
0.418
1.472
0.585
0.492
0.204
1.021
1.402
1.402
1.497
Table I
w/o chin cup
Mean Std .Dev. t Val.
0.417 0.665 5.3 0.01
-i .583 0.917 3.6 0.01
1,583 1.114 9.9 0.01
-0.5 1.049 12.6 0.01
1.167 0.516 48.8 0.01
-i .0 1.581 7.75 0.01
2.083 1.594 9.4 0..01
2.083 1.594 9.4 0.01
1.583 1.32 0.0
Patient
Table. II
Reported .Chin Cup. Compliance(hrs/day)
15 duri.ng and 2 .weeks post-expansion
22 3-7 weeks post expansion
8-12 during and 7 weeks post-expansion
12-16 during and 7 weeks post-expansion
i0 during and 2 weeks .post-expansion
12-16 during ands.7 weeks post-expansion
12-14 during and 7 weeks post-expansion
Fioure I- Separate maxillary
treated with chin cup therapy
superimpositions of patients
during rapid palatal expansion.
Figure 2- Separate maxillary superimpositions of
treated without chin cup therapy during rapid
expansion.
patients
palatal
Figure
trimmed
One to one
the distal
photograph of a maxillary
of the first molars.
study model
164
pre-expansion
163
pre-expansion
150
post-expansion
post-expansion
Figure 4- Tracings of buccolingual crown inclinations
of maxllary first molars. Patients treated with chin cups
(Example A) demonstrated smaller decreases in the angle
between the right and left occlusal table than patients
treated without chin cusps (Example B) Changes in
inclination reflect tipping of the alveolar process and
individual teeth.
b b
Figure 5" A frontal view of forces (a) and moments (b) being
felt by the teeth and supporting alveolar processes during
rapid palatal expansion. Approximate centers of resistance
of the first molars (e) and alveolar processes (d) are
indicated.
HEAD GEAR CHIN CUP
Figure 6: Frontal views of forces (a) and (b) moments
produced by high pull head gear and a high pull chin cup.
Head gear typically producesa greater moment than a chin
cup since the point of force application is located further
from the center of resistance of the teeth (e) and alveolar
processes (d).
